TWO BASIC THERMAL PROCESSES           135
tion, thermal or electrical conduction, or perhaps other processes as yet unidentified. In the mathematical discussion of thermogy the temperature T must always appear as an integer, and the entropy-change dN as a differential.
2. LABORITY: the isentropic, or adiabatic, variation of temperature, occurring always when matter develops work from heat, and sometimes when matter develops heat from work—that is, when it absorbs work radially with perfect elasticity, or "reversibly." In the mathematical discussion of labority the temperature-factor dT must always appear as a differential, and the entropy-factor N as an integer.
The first of these processes must always be represented in the thermal diagram, Fig. 8, by a straight horizontal line, properly of infinitesimal length, but integrable, under proper conditions, into a finite extent. The second process must be represented by a straight vertical line, under similar conditions.
All other thermodynamic processes whatever, of which several are commonly depicted upon the thermal diagram by various oblique and curved lines, must be considered as made up, in natural fact as well as geometrically, of these two basic components, occurring simultaneously and combining to produce an apparently single, though really double, result.
Thus, in the isomorphic heating of water under pressure, which is represented by the oblique curve ADW, Fig. 8, the energy is supplied in such form (either by friction, impact, conduction or radiation) that the quantity-factor is increased by the value dN, say. The quantity of energy thus supplied, dQ, is equal to T dN and is represented by a vertical element of area between ADW and OX. The result of this supply of energy is to vaporize momentarily a minute quantity of the water.
If the external pressure upon the water be exactly balanced with the vapor-tension, as along DE, this minute portion of vapor remains vapor; and further increments of vapor, from further increments of heat, also remain vapor, cumulatively. But if the external pressure be in excess, as is necessary for the prosecution of the isomorphic AD toward D', the tiny bits of vapor are recompressed, adiabatically, into water, as fast as they are produced, leading to the adiabatic rise in temperature dT. The result of this simultaneous increase of quantity-factor and temperature is portrayed by the curve DW.